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» Novel corticoid derivatives and process for production thereof. 
57) Novel corticoid derivatives are disclosed. These deriva- 
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tives have a strong topical anti-inflammatory activity and 
extremely weak systemic adverse reactions and are useful 
for the treatment of acute and chronic eczema, eczema 
seborrhoicorum, contact dermatitis, atopic dermatitis, psor- 
iasis, asthma, allergic rhinitis, vasomotor rhinitis, hemor- 
rhoids, auditory disorder, ocular disorder, stomatitis, etc. 



BACKGROUND OF THE INVENTION; 
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This invention relates to novel corticoid derivatives. 
Corticoid derivatives have an anti-inflammatory activity and are 
useful as pharmaceuticals. As corticoid derivatives, 6- 
oxygenated corticoids are disclosed in Japanese Unexamined 
Patent Publication No. 73765/79 and corticoid 17cx-carbonates are 
disclosed in Japanese Unexamined Patent Publication No. 36248/79. 
However, novel derivatives that have more efficacy as pharmaceu- 
ticals are always in demand. 

The present inventors have synthesized novel corticoid 
derivatives and found that they have a strong topical anti- 
inflammatory activity and extremely weak systemic adverse reactions 
and that they are useful for the treatment of acute and chronic 
eczema/ eczema seborrhoicorum, contact dermatitis, atopic 
dermatitis, psoriasis, asthma, allergic rhinitis, vasomotor 
rhinitis, hemorrhoids, auditory disorder, ocular disorder, 
stomatitis, etc. Thus, the present invention has been 
completed. 

SUMMARY OF THE INVENTION: 



The novel corticoid derivatives of the present invention 
is represented by the general formula (I) : 




0C(CH 2 )\CZ0R- 



(I) 



- 2 - 
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[wherein A is a group 7c or ; X is a hydrogen atom 

or halogen atom; Y is a hydrogen atom, oxo group or a- or 0- 
halogen atom, hydroxyl group or alkyl group having 1 to 10 
carbon atoms; m is 0 or 1; n. is -0 or an integer of 2 to 5; 
R^ is a hydroxyl group, halogen atom, a group represented by 
the formula (II) : 

-OS0 2 R 4 (II) 



(wherein R 4 is an alkyl group or halogenated alkyl group having 



1 to 10 carbon atoms) or a group represented by the formula (III); 

-OCOR 5 (III) 



f 

\ 

tr 



(wherein is an alkyl group or halogenated alkyl group having 

2 

1 to 10 carbon atoms) ; R is a hydrogen atom or alkyl group 
having 1 to 10 carbon atoms at the a- or 8-position; R^ is an 
alkyl group having 1 to 10 carbon atoms; and the bond between 
C^ and C 2 is a single bond or double bond, provided where m is 
0, n is 0 and Y is an oxo group and where m is 1, n is an intege 
of 2 to 5] . 

DETAILED DESCRIPTION OF THE INVENTION: 
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In explaining the present invention in detail, corticoi' 
derivatives of the present invention is represented by the abovej* 0 * 
formula (I) . 



In the above, formula, X is a hydrogen atom or halogen j 
atom selected from fluorine, chlorine, bromine and iodine and 



r rou^ 
torn. 



m 



ing 
(III) 
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fluorine and chlorine are particularly preferred. 

Y is a hydrogen atom, oxo group, or a- or 0 -halogen 
atom, hydroxyl group or alkyl group having 1 to 10 carbon atoms 
such as methyl, ethyl, propyl and butyl groups, etc. and a 
hydrogen atom and oxo group are particularly preferred. 

m is 0 or 1. n is 0 or an integer of 2 to 5 and 0, 2 
and 3 are particularly preferred. Where m is' 0, n is also 0 
and Y is an oxo group and where m is 1, n is an integer of 
2 to 5. 

R^* is a hydroxyl group, halogen atom selected from 
fluorine, chlorine, bromine and iodine, a group represented by 
the formula (III) : 
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-OSCUIT 



(III) 



,4 . 



(wherein R is an alkyl group or halogenated alkyl group having 
1 to 10 carbon atoms) , or a group represented by the formula 
(IV) : 



-OCOR 



(IV) 



(wherein R is am alkyl group or halogenated alkyl group having 
1 to 10 carbon atoms) , and a halogen atom is particularly p re- 
erred. 



;orticox 
ae above 

alogen 
\e and 



As the examples of R 4 and R^ , alkyl groups having 1 
:o 10 carbon atoms such as methyl, ethyl, propyl and butyl 
[roups, etc. and halogenated alkyl groups having 1 to 10 carbon 
ttoms such as trif luoromethyl, f luoromethyl, chloromethyl , 
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chloroethyl and chloropropyl groups, etc. are mentioned. 

R 3 is an alkyl group having 1 to 10 carbon atoms such 
as methyl, ethyl, propyl and butyl groups, etc. and methyl and 
ethyl groups are particularly preferred. 

R 2 is a hydrogen atom or alkyl group having 1 to 10 
carbon atoms such as methyl, ethyl, propyl and butyl groups, 
etc. and either a-position or B-position is acceptable. 
Particularly a-methyl and B-methyl groups are preferred. 

As specific examples of corticoid derivatives of the 
present invention, there may be mentioned 9a-f luoro-16 B-methyl- 
1 , 4-pregnadiene-llB , 17a , 21-triol-3 , 6 , 20-trione 17a-methyl 
carbonate ; 9a- f luoro-16 S-methyl-1 , 4-pregnadiene-llB , 17a , 21- 
triol-3, 6 , 20-trione 17a-methyl carbonate 21-propionate; 9a- 
f luoro-16 B-methyl-1, 4-pregnadiene-llB, 17a, 21-triol-3, 6, 20- 
trione 17a-methylcarbonate 21-trif luoromethane-sulf onate ; 
21-chloro-9a-fluoro-166-methyl-l, 4-pregnadiene-llB,17a-diol- 
3,6 , 20-trione 17a-methylcarbonate ; 9a-f luoro-16 B-methy 1-1, 4- 
pregnadiene-HB , 17a , 21-triol-3 , 6 , 20-trione 17a-ethylcarbonate ; 
9a-f luoro-16a -me thyl-1 , 4-pregnadiene-llB , 17a , 21-triol-3 , 6 , 20- 
trione 17a-methylcarbonate; 9a-f luoro-16 B -methyl- 4 -pregnene- 
11B , 17a , 21-triol-3 , 6 , 20-trione 17a-methylcarbonate ; 21-chloro- 
9a-f luoro-16 B-me thyl-1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 
17a-ethylcarbonate ; 9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
11B, 17a, 21-triol-3, 6, 20-trione 17a-propylcarbonate; 21-chloro- 
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9a-fluoro-166-methyl-l,4-pregnadiene-116 ,17a-diol-3 ,6 ,20- 
trione 17a-propylcarbonate ; 21-chloio-9a-f luoro- 16 c- 
methy 1-1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 17a- 
methylcarbonate ; 21-chloro-9a-f luoro-16 B-me thy 1-4-pregnene- ga- 
ol's , 6 , 11 , 20-tetraone 17a-methylcarbonate ; 21-chloro-9a-f luoro- 
16 B-methyl-1 , 4-pregnadiene-17a-ol-3 , 6 , 11 , 20-tetraone 17a- 
ethylcarbonate ; 9a, 21-dichloro-16 0-methyl-l , 4-pregnadiene- 
H0,17a-diol-3 ,6 , 20-trione 17a-methylcarbonate; 9a-f luoro-16 B- 
methyl-pregna-1 , 4-diene-llB , 17a , 21-triol-3, 6 , 20-trione 17a- 
methylcarbonate 21-methanesulf onate ; 9a-f luoro-16 B-methyl- 
pregna-1, 4-diene-llB, 17a, 21-triol-3,6 , 20-trione 17a-methyl- 
carbonate 21-chlorobutylate; 9a-f luoro-21-chloro-pregna-l, 4- 
diene-110 , 17a-diol-3 , 6 , 21-trione 17a-ethylcarbonate; 9 a , 21- 
difluoro-16B-methyl-l,4-pregnadiene-llB,17a-diol-3 f 6 , 20-trione 
17a-ethylcarbonate ; 9a-f luoro-21-iodo-16 B-methyl-1 , 4-pregnadiene- 
11B , 17a-diol-3 , 6 , 20-trione 17a-ethylcarbonate ; 4-pregnene-ll B , 17a , 
21-triol-3, 20-dione 17a- (B-methoxycarbonyl propionate); 4- 
pregnene-17a, 21-diol-3 , 11, 20-trione 17a- ( B-methoxycarbonyl 
propionate) ; 4-pregnene-llB,17a,21-triol-3,20-dione 17a- (B- 
methoxycarbonyl propionate) 21-propionate; 9a-f luoro-16 B-methyl- 
1 , 4-pregnadiene-llB , 17a , 21-triol-3 , 20-dione 17a- ( B-methoxy- 
carbonyl propionate) ; 9a-fluoro-16a-methyl-l,4-pregnadiene- 
11B , 17a, 21-triol-3, 20-dione 17a- ( 8-methoxycarbonyl propionate) ; 
9a-f luoro-16 B-methyl-1, 4-pregnadiene-llB , 17a , 21-triol-3 , 20- 
dione 17a- (B-methoxycarbonyl propionate) 21-propionate; 9a- 
f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a , 21-triol- 3 , 20-dione 
17a- (B-methoxycarbonyl propionate) 21-methanesulf onate; 9a-f luoro- 
16 B-methyl-1 , 4-pregnadiene-llB /17a , 21-triol-3 , 20-dione 17a- ( B- 
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ethoxycarfconyl propionate) ; 21-chloro-&a-f Iuoro-1, 4-prcgnadiene- 
llB,17a-diol-3, 20-dione 17a- ( B-methoxycarbonyl propionate); 
21-chloro-9a-f luoro-16B-methyl-l, 4-pregnadiene-llB , 17a-diol- 
3, 20-dione 17 a- ( B-methoxycarbonyl propionate); 21-chloro-9a- 
f luoro-16 B-methyl-1, 4-pregnadiene-llB, 17a-diol-3 , 20-dione 
17a-(B-ethoxycarbonyl propionate) ; 21-chloro-9a-f luoro-16 B- 
methyl-l,4-pregnadiene-llB,17a-diol-3, 20-dione 17a- (y- 
methoxycarbonyl butyrate) ; 21-chloro-9a-f luoro-16 B-methyl-1, 4- 
pregnadiene-HB, 17a-diol-3 , 20-dione 17a- (y-ethoxycarbonyl 
butyrate ) ; 9a , 21-dif luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a- 
diol-3 , 20-dione 17 a- (B-methoxycarbonyl propionate); 21-chloro- 
9a-f luoro-16a-methyl-l , 4-pregnadiene-llS , 17a-diol-3 , 20-dione 
17a- (B-methoxycarbonyl propionate) ; 9a, 21-dichloro-16 B-methyl- 
1 , 4-pregnadiene-llB, 17a-diol-3 , 20-dione 17a- ( B-methoxycarbonyl 
propionate) ; 21-chloro-9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
llB,17a-diol-3,6 ,20-trione 17a- ( B-methoxycarbonyl propionate); 
21-chloro-9a-f luoro-16a-methyl-l, 4-pregnadiene-llB, 17a-diol- 
3,6 ,20-trione 17a- (B-methoxycarbonyl propionate); 21-chloro- 
9a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 
17a- ( y-methoxycarbonyl butyrate) ; 21-chloro-9a-f luoro-16 B- 
methyl-1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 17a- ( B- 
ethoxycarbonyl propionate) ; 9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
llB,17a,21-triol-3,6 ,20-triohe 17a- ( B-methoxycarbonyl propionate) 

j 

21-propionate ; 9 a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a , 21- j 
triol-3 , 6 , 20-trione 17a- ( B-methoxycarbonyl propionate) 21-methane- j 
sulfonate ; 9a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a, 21-triolj 

\ 
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3 , 6 ,20-trione 17a- (B-methoxycarbonyl propionate); 9a-chloro- 
16 B-methyl-1 , 4-pregnadiene-llB , 17a, 21-triol-3 , 6 , 20-trione 
17a- (B-methoxycarbonyl propionate); 6a,9a-difluoro-16B-methyl- 
1,4-pregnadiene-llB, 17a, 21-triol-3, 20-dione 17a- (B-methoxy- 
carbonyl propionate) ; 9a-f luoro-6a, 16B-dimethyl-l,4-pregnadiene- 
11B, 17a, 21-triol-3, 20-dione 17a- (B-methoxycarbonyl propionate) ; 
9 a-f luoro-16 B-methyl-1 , 4-pregnadiene-6 B , 11B , 17a , 21-tetraol-3 , 20- 
dione 17a- (B-methoxycarbonyl propionate); 6a, 2 1-dif luoro- 
16 B-methyl-1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 17a- ( B- 
methoxycarbonyl propionate); etc. 

Particularly preferred are 6-oxo 17a-carbonate 21- 
halogenated derivatives such as 2 l-chloro-9 a-f luoro-16 B-methyl- 
1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 17a-methylcarbonate ; 
2 l-chloro-9 a-f luoro-16 B-methyl-1 , 4-pregnadiene-llS , 17a-diol- 
3,6, 20-trione 17a-ethylcarbonate; 21-chloro-9a-f luoro-16 B-methyl- 
1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 17a-propy lcarbonate ; 
21-chloro-9a-f luoro-16 a-me thyl-1, 4-pregnadiene-llB ,17a-diol- 
3,6 ,20-trione 17a-methylcarbonate ; 9a, 21-dif luoro-16 B-methyl- 
1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 17a-methy lcarbonate , 
etc., 21-halogenated 17a-alkoxylcarbonyl carboxylate derivatives 
such as 21-chloro-9a-f luoro-16 8-methy 1-1, 4-pregnadiene-llB, 17a- 
diol-3 , 20-dione 17a- (B-methoxycarbonyl propionate) ; 21-chloro- 
9 a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a-diol-3 , 20-dione 
17a-(B-ethoxycarbonyl propionate); 21-chloro-9 a-f luoro-16 B- 
methyl-l,4-pregnadiene-HB,17a-diol-3, 20-dione 17a- (y- 
methoxycarbonyl butyrate) ; 21-chloro-9a-f luoro-16 B-methyl-1, 4- 
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pregnadiene- 11 B , 1 7 a-diol- 3 , 20-dione 17 a- ( y-e thoxy carbcny 1 
butyrate) ; 9 a, 21-dif luoro-16 B-methyl-1, 4-pregnadiene- 11 6,17 a- 
diol-3 , 20-dione 17a- ( B-methoxycarbonyl propionate) ; etc. and 
6-oxo 21-halogenated 17a-alkoxycarbonyl carboxylate derivatives 
such as 21-chloro-9a-fluoro-16B-methyl-l,4-pregnadiene-llB,17a- 
diol-3, 6, 20-trione 17a- ( B-methoxycarbonyl propionate); 21- 
chloro-9a-f luoro-16 B-methyl-1, 4-pregnadiene-llB, 17 a-diol- 3, 6 ,20- 
trione 17a- ( B-ethoxycarbonyl propionate) ; 21-chloro-9a-f luoro- 
16 B-methyl-1 , 4-pregnadiene-llB , 17a-diol-3 , 6 , 20-trione 17a- ( y- 
me thoxy carbonyl butyrate); 21-chloro-9a-f luoro-16 B-methy 1- 
l,4-pregnadiene-llB,17a-diol-3, 6, 20-trione 17a- (y-e thoxy carbonyl 
butyrate) ; 9a, 21-dif luoro-16 B-methy 1-1, 4-pregnadiene-110, 17a- 
diol-3, 6 , 20-trione 17a- ( B-methoxycarbonyl propionate); etc., 
since they have a very strong topical anti-inflammatory activity 

Now, the preparation of the compounds of the present 
invention is described according to the definition of R 1 of 
the general formula (I). 

(A) The derivatives of the general formula (I) wherein R 1 

is a hydroxyl group, i.e. 21-ol derivatives represented by the 

general formula (la) : 

I — OH 




OC(CH-) VC/OR" 
i n 



(la) 
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[wherein A, x, Y,«R 2 , m, n and R 3 have the same significance 
as defined in the general formula (I) ] . 

The derivatives are prepared by reacting a 17a, 21- 
diol derivative of the formula (IV) with an orthoester derivativ 
of the formula (V) under acidic conditions to obtain a 17a, 21- 
cyclic orthoester derivative of the formula (VI) and hydrolyzing 
the 17a ,21-cyclic orthoester derivative under acidic conditions. 
The reaction is shown by the following equation. The 17a, 21- 
diol derivatives of the formula (IV) are described in Arzneim. 
Forsch., 32 (I) , 317 (1982) and Japanese Unexamined Patent 
Publication No. 73765/79. 



r— OH 
= 0 




(wherein A, X, Y, R , R , m and n have the same significance 
as defined in the general formula (I) and R 6 is an alkyl group 
having 1 to 10 carbon atoms] . 



/ 
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As the orthoester derivatives of the formula (V) , for 
example, methyl orthocarbonate , ethyl orthocarbonate , propyl 
orthocarbonate, trimethyl ortho 8-methoxycarbonyl propionate, 
triethyl ortho S-ethoxycarbonyl propionate, trimethyl. ortho 
Y-methoxycarbonyl butyrate, triethyl ortho y-ethoxycarbonyl 
butyrate, etc. are mentioned and the amount to be used is 
1-3 mole per one mole of 17ct,,21~diol derivatives of the 
formula (IV) . 

The reaction to obtain 17a, 21-cyclic orthoester 
derivatives of the formula (VI) is carried out without any 
solvent or in a solvent such as benzene, dioxane, tetrahydrof uran 
methylene chloride, ethyl acetate, etc. As acid catalysts, 
organic sulfonic acids such as p-toluenesulf onic acid, benzene- 
sulfonic acid, etc., as well as pyridine hydrochloride, sulfuric 
acid, etc. are used. The reaction temperature is -10 - 70 °C 
and the reaction period is about 0.5-5 hours. 

In the hydrolyzing reaction, organic carboxylic acids 
such as acetic acid, propionic acid, valeric acid, etc., organic 
sulfonic acids such as p-toluenesulf onic acid, benzenesulf onic 
acid, etc. and inorganic acids such as hydrochloric acid, I 
sulfuric acid, etc. are used. However, in this case, 17a-ol 
derivatives are formed as by-products simultaneously with the 
desired 21-ol derivatives of the formula (la). Therefore, in 
order to suppress by-production of 17a-ol derivatives, it is 
preferable to maintain the pH cf the reaction mixture at 5 to 6 
by adding alkali metal salts of organic acids such as sodium 
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acetate, potassium propionate, etc. in addition to organic 
carboxylic acids such as acetic acid, propionic acid, etc., 
or to employ Lewis acids such as aluminum chloride, zinc chloride, 
etc. but the employment of Lewis acids is more preferable. 

Where Lewis acids are employed, aqueous alcohols or 
aqueous cyclic ethers such as aqueous tetrahydrofuran, aqueous 
dioxane, etc. are used as a solvent and preferably aqueous 
alcohols are used. As such alcohols, those represented by 
the general formula: R 3 0H [wherein R 3 has the same significance 
as defined in the general formula (I)] are desired. Use of 
other alcohols is undesirable since it is probable to induce 
transesterification reaction resulting in the contamination of 
the reaction product. Content of water in the alcohol is 
normally 5 to 40 weight %. The reaction temperature is 0 to 
50 °C and the reaction period is 0.5 to 4 hours. i 
(B) The derivatives of the general formula (I) wherein R 1 
is a group -OS0 2 R 4 , i.e. 21-sulfonate derivatives represented 
by the general formula (lb) : 

r—OS0 2 R 4 

0 
II 




OC(CH_) \C/OR- 
2 n m 



(lb) 
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[wherein A, X, Y, R 2 , m, n, R 3 and R* have the same significance 
as defined in the general formulae (I) and (II)]. The derivatives 
are prepared by 'reacting 21-ol derivatives of the formula (la) 
obtained in above (A) with sulfonic acid anhydride or sulfonic 
acid halide represented by the general formula (Ila) or (lib) : 



(R*S0 2 ) 2 0 
R 4 S0 2 X 1 



(Ha) 
(lib) 



[wherein R 4 has the same significance as defined in the 
general formula (II) and X 1 is a halogen atom] . 

Such sulfonic acid derivatives include, for example, 
methanes ulfonyl chloride, p-toluenesulf onyl chloride, trifluoro- 
methanesulfonyl chloride, trif luoromethanesulf onic acid 
anhydride, etc. The amount to be used is 1 to 3 mols per one 
mol of 21-ol derivatives of the formula (la) . 

As the solvent, aromatic amines such as pyridine 
and aliphatic tertiary amines such as triethyl amine are used, 
which may be diluted with halogenated hydrocarbons such as 
methylene chloride, dichloroe thane, etc. 

The reaction temperature is from a room temperature 
to -40°C and the reaction period is from 5 minutes to 2 hours. 
(C) The derivatives of the general formula (I) wherein R* is 
a group -OCOR^, i.e. 21-carboxylate derivatives- represented 
by the general formula (Ic) : 



p-ocoR 5 0136586 




(Ic) 



(wherein A, X, Y, m, n, R , R and R have the same significance 
as defined in the general formulae (I) and (III) ] . These 
derivatives are prepared by reacting 21-ol derivatives of the 
formula (la) obtained in (A) above with carboxylic acid anhydride 
or carboxylic acid halide represented by the general formula 
(Ilia) or (Illb) : 

(R 5 CO) 2 0 (Ilia) 
R^OX 1 (Illb) 
[wherein R 5 has the same significance as defined in the general 
formula (III) and X 1 is a halogen atom]. 

As the carboxylic acid derivatives, for example, acetic 
acid anhydride, propionic acid anhydride, butyryl chloride 
and cyclopropylcarbonyl chloride are mentioned. The amount 
to be used is 1 to 3 mols per 1 mol of *21-ol derivatives of 
the general formula (la) . " 

As the solvent, aromatic amines such as pyridine, 
aliphatic tertiary amines such as triethyl amine are used, 
which may be diluted with halogenated hydrocarbons such as 



- 14 - 



01 36586 

methylene chloride , di chloroe thane , etc. 

The reaction temperature is from -30 °C to 50 °C and 
the reaction period is 5 minutes to 3 hours. 

(D) The derivatives of the general formula (I) wherein R 1 is 
a halogen atom, i.e. 21-halogenated corticoids represented by 
the general formula (Id) : 




(Id) 



[wherein A, X, Y, m, n, R and R have the same significance as 

2 

defined in the general formula (I) and X is a halogen atom] . 
The compounds are prepared by reacting 21-sulfonate derivatives 
of the formula (lb) obtained according to the process described 
in (B) above with a halogen ion donor. 

As the halogen ion donor, lithium chloride, lithium 
bromide, lithium iodide, potassium chloride, etc. are mentioned. 
The amount of the halogen ion donor to be used is 1 to 10 mols 
per 1 mol of 21-sulfonate derivatives of the formula (la) . 



- 15 r 
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As examples of 21-sulfonate , methane sulfonate , p- 
joluene sulfonate and trif luoromethane sulfonate are mentioned, 

The reaction is carried out in an aprotic solvent 
Luch as dimethylformamide, dimethylacetamide, dime thy 1- 
sulf oxide, etc. at 0 - 120 °C. Usually, the reaction period is 
3.5-20 hours. 

Further/ 21-halogenated corticoids represented by the 
pneral formula (Id) 1 : 



= 0 0 

I! 
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PC(CH 2 )J^C/0R* 



(Id)« 



2 2 

therein A, X, Y, m, n, X and R , have the same significance 

defined in the general formulae (Id) and R 3f is an alkyl 
:oup having 1 to 10 carbon atoms and is different from R 3 of 
ie general formula (Id) ] are obtained by reacting 21-halogenated 
irticoids of the formula (Id) with alcohols represented by the 
fceral formula: R OH (VII) [wherein R has the same signifi- 
aice as defined in the general formula (Id) 1 ] to effect 
: anse s te ri f i ca t i on . 



In the above transasterifi cation reaction, 0 inorganic 
acids such as hydrogen chloride, sulfuric acidi etc., alkali 
metal hydroxides, such as sodium hydroxide and potassium hydroxide 
and alkali *etai compounds of alcohols which correspond to the 
desired ester, such as sodium methoxide, sodium ethoxide, sodium 
propoxide, potassium methoxide, etc. are used as catalysts. 
As the solvent, an excess amount of non-aqueous alcohols such 
as methanol, ethanol, propanol, etc. which correspond to the 
desired ester is used. 

The reaction temperature is 0 - 60 °C and the reaction 
period is 1 to 20 hours. 

The corticoid derivatives of the formula (I) obtained 
in the above (A) - (D) can be purified by recrystallization. 

The corticoid derivatives (I) of the present invention 
have- a sti'ong topical anti-inflammatory activity and are weak 
in systemic side effects. Therefore, they are very useful 
as anti-inflammatory agents, particularly, as topical anti- 
inflammatory agents. 

The derivatives of the present invention may be 
formulated into a preparation suitable for topical administration 
in conventional manner with the aid of one or more carriers or 
excipients. Examples of types of preparation include ointments, 
lotions, creams, sprays, powders, drops (e.g., ear drops and eye 
drops), suppositories or retention enemas (e.g., for the treatment 
of rectal or colonic inflammations) and tablets or pellets (e.g., 
for the treatment of aphthous ulcers) and aerosols. 

The proportion of active steroid in the compositions 
according to the invention depends on the precise type of 
formulations to be prepared but will generally be within the 
range of from 0.0001 % to 5 % by weight. Generally, however, 
for most types of preparations advantageously the proportion 
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Now, the present invention is explained wore in detail 
referring to examples but it can not be limited to the examples 
so far as it is within the gist thereof. 

Reference Example (Example of the Preparation of the Starting 

Compound in Examples 1, 3 and 5) 
Synthesis of 9a-fluoro-16B-methyl-l,4-pregnadiene- 
lie,17a,21-triol-3,6,20-trione 17a, 21-dimethyl orthocarbonate. 

To 1.0 g of 9o-fluoro-163-methyl-l,4-pregnadiene- 
118,17a,21-triql-3,6,20-trione are added 20 ml of tetrahydrofuran , 
1.0 ml of methyl orthocarbonate and 0.04 g of p-toluenesulf onic 
acid, and the mixture is stirred at room temperature for 3 hours. 

The resulting reaction mixtures is poured into ice 
water containing sodium bicarbonate and extraction is carried out • 
with ethyl acetate. The organic layer is washed with water and 
dried. After the solvent is removed by distillation, about 
1 g of yellow crystals are obtained. 

The yellow crystals are dissolved in 5 ml of chloro- 
form and passed through a column packed with 40 g of silica gel. 
Elution is then carried out with chloroform-ethyl acetate (2:1) 
and the solvent is removed from the eluate by distillation. 
As the result, 1.22 g of 9a-fluoro-16$-methyl-l,4-pregnadiene- 
llg,17a,21-triol-3,6,20-trione 17a, 21-dimethyl orthocarbonate 
are obtained. Analysis by thin layer chromatography [silica gel 
0.25 mm, chloroform-ethyl acetate (2 : 1)] reveals one spot. 
The product is used as a starting material for the next step 
•fithout further purification. 
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When ethyl orthocarbonate and propyl or i.hocarbonate 
are reacted respectively in the same manner in place of methyl 
orthocarbonate , 9 a-f luoro-16 S-methyl-1 , 4-pregnadl ene-11 B , 17a , 21- 
triol-3,6,20-trione 17a,21-diethyl orthocarbonate and 9a-f luoro- 
16 B-methyl-1 , 4-pregnadiene-llB , 17a , 21-triol-3 , 6 , 20-trione 17a, 2 1 
dipropyl orthocarbonate are obtained. 
EXAMPLE 1 : ..... 

9a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17u , 21-triol- 

3, 6 ,20-trione 17a-methyl carbonate 

1.0 g (2.09 m mols) of 9a-f luoro-16 S-methyl-1, 4- 
pregnadiene-HB, 17a , 21-triol-3, 6 ,20-trione 17a, 21 -dimethyl 
orthocarbonate is added to a solution mixture of 123 ml of 
methanol and 50 ml of 0.56 % aqueous solution of aluminum 
chloride. The mixture is stirred at 40°C for ones hour. The 
resulting reaction mixture is poured into 600 ml of saturated 
saline solution. Extraction is carried out with othyl acetate 
and the solvent is removed by distillation. As the result, 
1.13 g of an oily matter is obtained. 

The oily matter is charged in a column packed 
with 40 g of silica gel and e luted with 2 % methanol- 
dichloroethane. After the solvent is removed from the eluate 
by distillation, 0.71 g of 9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
HB,17a,21-triol-3,6,20-trione 17a-methylcarbonato are obtained. 
Melting point: 160 - 162°C 
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EXAM PLE 2 : 

21-chloro-9 a-f luoro-16 8-methyl-l , 4-pregnadiene- 
HS,17a-diol-3,6 ,20-trione 3 7a-methyl carbonate 

0.75 ml of pyridine and 20 ml of methylene chloride 
are added to 0.54 g (1.16 m mols) of 9o-f luoro-16 B-methyl- 
1 , 4-pregnadiene-ll B , 17a, 21-triol-3 , 6 , 20-trione 17a-methyl- 
carbonate, obtained in Example 1 and the mixture is cooled 
at -20 e C. 

0.35 ml (2*0 8 m mols) of trif luoromethane sulfonic 
acid anhydride are added thereto and the mixture is stirred 
for 30 minutes. The resulting reaction mixture is poured into 
50 ml of ice water containing 1 ml of hydrochloric acid 
and the hydrochloric acid layer is separated, which is washed 
successively with 5 % aqueous solution of hydrochloric acid, 
5 % aqueous solution of sodium bicarbonate and saturated 
saline solution and dried. 
| The thus obtained methylene chloride solution is 

concentrated and 3.5 g of a solution of 9ct-f luoro-16 B-me thy 1- 
j 1,4-pregnadiene-llB, 17a, 21-triol-3, 6, 20-trione 17a-methyl- 
carbonate 21-trif luoromethane sulfonate in methylene 
chloride are obtained. 

To the solution are added 7.5 ml of dimethylf ormamide 
and 0.5 g of. lithium chloride, and the mixture is stirred at 
room temperature for 40 minutes. The reaction solution is 
poured into 50 ml of ice water, and extraction is carried out 
with 50 ml of methylene chloride. The extract is concentrated 



to give 0.62 g of an oily matter. 

The oily matter is charged in a column p?cke3.with 
25 g of silica gel and eluted with benzene-ethylacetate (2 : 1) 
After the solvent is removed by distillation, 0.54 g of 21- 
chloro-9a-f luoro-16 B-methy 1-1, 4-pregnadiene-ll 6, 17a-diol- 
3,6,20-trione 17a-methyl carbonate are obtained. The product 
is recrystallized from ethyl acetate-n-hexane . 

Melting point: 185 - 186°C 

Elementary analysis: 

Found (%) : C, 59.35; H, 5.98 

Calcd.(%) for C^H^C^CIF: C, 59.69; H, 5.84 
EXAMPLE 3 ; 

9a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a , 21- 

triol-3,6 ,20-trione 17a-ethyl carbonate 

1.1 g of 9a-f luoro-16 B-methy 1-1, 4-pregnadiene-llB, 17a, 
21-triol-3,6,20-trione 17a,21-diethyl orthocarbonate are added 
to a mixture of 123 ml of ethanol and 50 ml of 0.56 % aqueous 
solution of aluminum chloride, and the mixture is stirred at 
4 0°C for one hour. The reaction mixture is treated in the 
same manner as described in Example 1. After carrying out 
column chromatography, 0.79 g of 9a-f luoro-16 3-methyl-l, 4- 
pregnadiene-110,17a,21-triol-3,6,2O-trione 17a-ethyl carbonate 
are obtained. 

Melting point: 130 - 133°C 



351 



1) . 



.17a, 

ided 

3 US 

at 



anate 



r gXAMFLE 4: 0136586 
2 l-chlcrc-9a-f luoro-16 6-m<=thyl - 1 , 4-pregnadiene- 
llfc,17a-dio.l-3,6 ,20-trione 17a-ethyl carbonate 

To 0.60 g of 9a-fi U oro-16B-methyl-l,4-pregnadiene- 
llB,17a,2i-triol-3,6, 20-trione 17a-ethyl carbonate obtained 
in Example 3 are added 0.75 ml of pyridine and 20 ml of 
methylene chloride, and the mixture is cooled to -20°C. 0.35 ml 
of trif luorome thane sulfonic acid anhydride are added thereto 
and stirred for 25 minutes. The reaction mixture is treated 
in the same manner as described in Example 2 and 4 g of a 
solution of 9a-f luoro-16 8-ir.ethyl-l,4-pregnadiene-llB, 17a, 21- 
triol-3, 6 ,20-trione 17a-ethyl carbonate 21-trif luoromethane 
sulfonate in methylene chloride are obtained. 

To the solution, 7.5 ml of dimethylformamide and 0.5 g 
of lithium chloride are added and stirred at room temperature 
for one hour. Thereafter, the procedure described in Example 
is followed. After carrying out column chromatography, 
6 g of 21-chloro-9a-fluoro-166-raethyl-l,4-pregnadiene- 
HB,17a-diol-3, 6, 20-trione 17a-ethyl carbonate are obtained. 
The product is recrystallized from benzene-n-hexane. 
Melting point: 202 °C (decomposition) 

Elementary analysis : 

Found (%): C, 60.65; H, 6.12 
Caicd.(%)for C 25 H 3Q 0 7 C1F: 



C, 60.42; H, 6.08 



■XAMPLE 5 



9a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a ,21- 
triol-3 ,6 ,20-trione 17a-propyl carbonate 

1.67 g of 9a-f luoro-16 B-methy 1-1 ,4-pregnadiene- 
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llB,17a,21-triol-3,6,20-trione 17a, 21-dipropyi orthocarbonate 
are added to 187 ml of n-propanol and 80 ml of 0.56 % aqueous 
solution of aluminum chloride, and the mixture is stirred at 
40 °C for one hour. The reaction mixture is treated in the 
same manner as described in Example 1. After carrying out 
column chromatography, 0.86 g of 9ct-f luoro-16 B-methyl-1, 4- 
pregnadiene-116,17a,21-triol-3,6,20-trione 17ct-propyl carbonate 
are obtained. 

Melting point: 197 - 200 °C (decomposition) 



EXAMPLE 6 ; 

2 l-chloro-9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
llB,17a-diol-3,6 ,20-trione 17a-propyl carbonate 

To 0.70 g of 9a-f luoro-16 B-methy 1-1, 4-pregnadiene- 
11B, 17a, 21-triol-3, 6, 20-trione 17a-propyl carbonate obtained 
in Example 5 are added 0.75 ml of pyridine and 20 ml of 
methylene chloride, and the mixture is cooled to -20 °C. 0.35 ml 
of trif luoromethane sulfonic acid anhydride are added thereto 
and the mixture is stirred for 25 minutes. The reaction mixture 
is treated in the same manner as described in Example 2 and 
2.7 g of a solution of 9a-f luoro-16 B-methyl-1, 4-pregnadiene- 
11B, 17a, 21-triol-3, 6 ,20-trione 17a-propyl carbonate 21- 
trif luoromethane sulfonate in methylene chloride is obtained. 

7.5 ml of dimethylf ormamide and 0.5 g of lithium 
chloride are added to the solution and the mixture is stirred 
at room temperature for one hour. Thereafter, the procedure 'pregr 
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described in Example 2 is followed. *\f*-.or carrying out column 
chi orr.atoqraphy , 0.45 g of 21-chloro* *a*-f luoro-16 S-methyl-1, 4- 
pregnadiene-HB , 17a-diol-3 ,6 , 20-trione 17a-propyl carbonate are 
obtained. The product is recrystal li zed from ethyl acetate-n- 
hexane . 

Melting point: 200 - 202 °C (decomposition) 

EXAMPLE 7: 

9a-f luoro-16a-methyl-l , 4-pregnadiene-llB, 17a,21- 

triol-3 , 6 , 20-trione 17a-methyl carbonate 

1.3 g of 9a-f luoro-16a-methyl-l , 4-pregnadiene-llB , 17a, 
21-triol-3 , 6 , 20-trione 17a , 21-dimethyl orthocarbonate are 
added to a mixed solution of 30 ml of methanol, 21 ml of 
tetrahydrof uran and 5 ml of 0.56 % aqueous solution of aluminum 
chloride, and the mixture is stirred at 40 # C for 1.5 hours. The 
reaction mixture is treated in the same manner as described 
in Example 1. After carrying out column chromatography, 0.97 g 
of 9a-f luoro-16a-methyl-l, 4-pregnadiene-llB ,17a, 21-triol- 
3 ,6 , 20-trione 17a-methyl carbonate are obtained. 

Melting point: 248 - 251°C (decomposition) 

EXAMPLE 8 : 

21-chloro-9a-f luoro-16a-methyl-l f 4-pregnadiene- 
llB , 17a-diol-3 , 6 , 20-trione 17a-methyl carbonate 

To 0.6 g (1.29 m mols) of 9a-f luoro-16 a-me thy 1-1, 4- 
pregnadiene-HB , 17a, 21-triol-3, 6 , 20-trione 17a-methyl carbonate 
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obtained in Example 7 are added 0,73 ml of pyridine and 20 ml 
of methylene chloride, and the mixture is cooled to -20°C. 
0.34 ml (2.02 m mols) of trif luoromethane sulfonic acid 
anhydride are added thereto and the mixture is stirred for 
30 minutes. The reaction mixture is treated in the same 
manner as described in Example 2 and 3 g of a solution of 
9a-f luoro-16a-methyl-l , 4-pregnadiene-llB , 17a , 21-triol-3 , 6 , 20- 
trione 17a-methyl carbonate 21-trif luoromethane sulfonate in 
methylene chloride are obtained. 

7.5 ml of dimethylformamide and 0.5 g of lithium 
chloride are added to the solution, and the mixture is stirred 
at room temperature for one hour. Thereafter, the procedure 
described in Example 2 is followed. After carrying out column 
chromatography, 0.41 g of 21-chloro-9a-f luoro-16a-methyl-l, 4- 
pregnadiene-118,17a-diol-3,6 ,20-trione 17a-methyl carbonate 
are obtained. The product is recrystallized from ethyl acetate 
n-hexane . 

Melting point: 268 - 271°C (decomposition) 

Elementary analysis: 

Found (%): C, 59.64; H, 5.96 

Calcd.(%) for C 24 H 2g 0 7 ClF: C, 59.68; H, 5.85 
Comparative Example 1 : 

21-chloro-9a-f luoro-16B-methyl-l ,4-pregnadiene- 
11S , 17a-diol-3 , 6 , 20-trione 17a-propionate 

To 0.285 g of 9a-f luoro-16{3-methyl-l, 4-pregnadiene- 
11B, 17a, 21-triol-3 ,6 ,20-trione 17a-propionate are added 3 ml 
of pyridine and 0.06 ml of methane sulf onylchloride and the 
mixture is stirred at room temperature for 30 minutes. 
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The resulting reaction mixture is subjected to 
extraction with methylene chloride and extract is successively 
washed with 5 % HC1, aqueous sodium bicarbonate solution and 
aqueous saline solution. After drying, methylene chloride is 
removed by distillation to obtain 9a-fluoro-16 B-methyl-1 , 4- 

pregnadiene-ll6,17a,21-triol-3,6,20-trione 17a-propionate 21- 
methane sulfonate. 

3 ml of dimethylformamide and 0.3 g of lithium chloride 
are added thereto and the mixture is stirred at 80 *C for 
8 hours. The reaction mixture is poured to a large volume of 
water and the crystals formed are separated by filtration. 
After drying, the crystals are dissolved in 2 ml of benzene, 
passed through a column packed with silica gel and eluted with 
ethyl acetate-benzene ( 5 : 95 ) . After removing the solvent 
by distillation, 0.220 g of 21-chloro-9a-f luoro-16 8-methyl- 
l,4-pregnadiene-llB,17a-diol-3,6,20-trione 17a- P ropionate 
are obtained. The product is crystallized from ethyl acetate. 
Melting point: ■ 228.5'C (decomposition) 

COMPARATIVE EXAMPLE 2 : 

21-chloro-9a-fiuoro-168-methyl-l,4-pregnadiene-llB,17a- 
diol-3,20-dione 17a-methyl carbonate 

To 0.50 g of 9a-fluoro-166-methyl-l,4-pregnadiene- 
ll8,17a,21-triol-3,20-dione 17a-methyl carbonate are added 
20 ml of methylene chloride, 0.75 ml of pyridine and 0.35 ml 
of trifluoromethane sulfonic acid anhydride and the mixture is 
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stirred at -20 # C for 1.5 hours. The reaction mixture is treated 
in the same manner as described in Example 2 and 5 ml of a 
solution of 9a-fluoro-16B-methyl-l,4-pregnadiene-llB,17a,21- 
triol-3,20-dione 17a-methyl carbonate 21-trif luoromethane 
sulfonate in methylene chloride are obtained. 

7.5 ml of dime thy Iformamide and 0.5 g of lithium 
chloride are added to the solution and the mixture is stirred 
at room temperature for 1.5 hours. Thereafter, the procedure 
described in D Example 2 is followed. After carrying out column 
chromatography, 0.5 32 g of 21-chloro-9a-f luoro-16 B-methyl-1, 4- 
pregnadiene-llB,17a-diol-3, 20-dione 17ct-methyl carbonate are 
obtained. The product is recrystallized from ethyl acetate. 
Melting point: 196 - 198°C (decomposition) 

EXAMPLE 9 ; 

4-pregnene-118,17a,21-triol-3, 20-dione 17a- (B-methoxy- 

carbonyl propionate) 

To 1.0 g of 4-pregnene-118,17a,21-triol-3,20-dione 
are added 15 ml of tetrahydrof uran, 0.02 g of p-toluenesulfonic 
acid and 1.33 g of trimethyl ortho B-methoxycarbonyl propionate 
and the mixture is stirred at room temperature for 3 hours. 

The resulting reaction mixture is poured into ice 
water containing sodium bicarbonate and extraction is carried 
out with ethyl acetate. The organic layer is washed with water 
and dried with magnesium sulfate. After removing the solvent by 
distillation, 2.2 g of an oily matter is obtained. 
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The oily matter is dissolved in chloroform and 
charged in a column packed with 40 g of silica gel. 
Elution is carried out with benzene-ethyl acetate (4 : 1) 
and the solvent is removed by distillation. After purification, 
0.52 g of 4-pregnene-llB,17a,21-triol-3,20-dione 17a, 21-methyl 
ortho B-methoxycarbonyl propionate is obtained as an amorphous 
solid. 

0.52 g of 4-pregnene-llB,17a,21-triol-3,20-dione 
17a, 21-methyl ortho B-methoxycarbonyl propionate are dissolved 
into 20 ml of methanol. To the solution is added 0.8 ml of 
0.28 % aqueous solution of aluminum chloride and the 
mixture is stirred at room temperature for 6 hours. The 
reaction mixture is poured into 100 ml of saturated saline 
solution. Extraction is carried out with ethyl acetate 
followed by washing with water and drying i After the solvent 
is removed by distillation, the resulting residue is subjected 
to purification by chromatography using silica gel (benzene: 
ethyl acetate =3:1). As the result, 0.43 g of 4-pregnene- 
llB,17a,21-triol-3, 20-dione 17a- ( B-methoxycarbonyl propionate) 
is obtained as an amorphous solid. 
IR: 3460, 2950, 1735, 1660 cm" 1 

NMR (CDC1 3 , 6): 0.93 (S, I8-CH 3 ) , 1.43 (S, 19-CH 3 ) , 

2.60 (S, 17-OCOCH 2 CH 2 COO-) , 4.28 (d, 21-CH 2 ) , 
5.70 (S, 4-CH) 
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EXAMPLE 10 : 

9a-f luoro-16B-methyl-l,4-pregnadiene-llB, 17a, 21-triol- 

3,20-dione 17a- ( 8-methoxycarbonyl propionate) 

To 2.0 g of 9a-fluoro-16B-methyl-l, 4-pregnadiene- 
11B, 17a,21-triol-3,20-dione are added 21 ml of tetrahydro- 
furan, 2.5 g of trimethyl ortho B-methoxycarbonyl propionate 
and 0.03 g of p-toluene sulfonic acid and the mixture is stirred 
at room temperature for 3 hours and then left standing 
overnight. 

The resulting reaction mixture is poured into ice 
water containing sodium bicarbonate and extraction is carried 
out with ethyl acetate. After washing with water and drying, 
the solvent is removed by distillation to give 4.0 g of a 
residue. 

The residue is subjected to purification by column 
chromatography using silica gel (benzene : ethyl acetate = 

4 : 1) and 2.0 g of 9a-fluoro-16B-methyl-l,4-pregnadiene- 
llB,17a, 21-triol-3,20-dione 17a,21-methyl ortho B-methoxy- 
carbonyl propionate is obtained as an amorphous solid. 

2.0 g of 9a-f luoro-16 0-methyl-l,4-pregnadiene-118,17a, 
21-triol-3 , 20-dione 17a,21-methyl ortho B-methoxycarbonyl 
propionate is dissolved in 55 ml of methanol and 3.3 ml of 
0.28 % aqueous solution of aluminum chloride is added 
thereto. Reaction is carried out at room temperature for j 

5 hours and the reaction mixture is left standing overnight. [ J . 

The reaction mixture is then poured into 300 ml of saturated i 
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sraline solution end extraction is carried out wi th^ thy 1 5 8 6 
acetate. After washing with water and drying, the solvent 
is removed by distillation to give 1.83 g of crystals. The 
crystals are recrystallized from ethyl acetate-n-hexane . 
As the result, 1.78 g of 9a-f luoro.16 B-methyl-1 , 4-pregnadiene- 
118,17a,21-triol-3,20-dione 17a- ( B-methoxycarbonyl propionate) 
are obtained. 

Melting point: 227 - 230°C 

IR: 3460, 2SS0, 1735, 1665 cm" 1 

NMR (DMSO-dg, 6): 0.88 (S, I8-CH3) , L« (S, W-CH3) ' 2 ' 57 

(S, 17-OCOCH 2 CH 2 COO-), 3.40 (S, 17-C0 2 CH 3 ) , 
5.33 (S, 11B-0H), 6.0 (S, 4-CH) , 6.2 (d-d, 
2-CH) , 7.27 (d, 1-CH) 

EXAMPLE 11 ; 

9o-f luoro-16 8-methy 1-1 , 4-pregnadiene-llB , 17a , 21- 
triol-3,6,20-trione 17a- (B-methoxycarbonyl propionate) 

To 6.51 g of 9a-fluoro-16 B-methyl-1, 4-pregnadiene-llB, 
17o,21-triol-3, 6, 20-trione are added 61 ml of tetrahydrof uran , 
9.23 g of trimethyl ortho B-methoxycarbonyl propionate and 
0.11 g of p-toluene sulfonic acid. Reaction is carried out 
at room temperature for 5 hours and then the reaction mixture 
is left standing overnight. 

The reaction mixture is poured into ice water containing 
sodium bicarbonate and extraction is carried out with ethyl 
acetate. After washing with water and drying, the solvent is 
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removed by distillation to give 15.7 g of a residue. 

After purification by chromatography using silica gel 
(benzene : ethyl acetate =4:1), 5.79 g of crystals of 
9 a-f luoro-16 S-methyl-1 , 4-pre gnadiene-118 , 17a , 21-triol-3 , 6,20- 
trione 17a, 21-methyl ortho B-methoxycarbonyl propionate are 
obtained (Melting point : 180 - 185°C) . 

5.70 g of 9a-fluoro-16B-methyl-l, 4-pregnadiene-llB / 
17a, 21-triol-3, 6 ,20-trione 17a , 21-methyl ortho B-methoxy- 
carbonyl propionate are dissolved in 180 ml of methanol and 
6 0 ml of ethyl acetate and 8.6 ml of 0.2 8 % aqueous solution 
of aluminum chloride is added thereto. Reaction is carried 
out at room temperature for 5 hours and the reaction mixture 
is left standing overnight. The reaction mixture is then 
poured into 600 ml of saturated saline solution and extraction 
is carried out with ethyl acetate. After washing with water 
and drying , the solvent is removed by distillation. As the 
result, 5.41 g of 9a- f luoro-16 B-methy 1-1, 4-pregnadiene-llB ,17a, 
21-triol-3, 6 ,20-trione 17a- (B-methoxycarbonyl propionate) are 
obtained as crystals . 

Melting point: 175 - 179°C 

IR: 3460, 2950, 1735, 1705, 1663 cm" 1 

NMR(CDC1 3 ,6) : 0.98 (S, I8-CH3) , 1.50 (S, 19-CH 3 ) , 2.62 (S, 

17-OCOCH 2 CH 2 COO-) , 6.35 (S, 4-CH) 
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EXAMPLE 12 : 

21-chloro-9a-fluoro-16B-methyl-l , 4-pregnadiene-llB, 17a- 
diol-3 , 20-dione 17a- ( B-methoxycarbonyl propionate) 

To 690 mg of 9a-f luoro-16 8-methyl-l , 4-pregnadiene- 
116,17a, 21-triol-3 , 20-dione 17a- (B-methoxycarbonyl propionate) 
obtained in Example 10 are added 10 ml of methylene chloride 
and 0.51 ml of triethylamine and further 0.51 ml of methane - 
sulfonyl chloride is added thereto under ice cooling. 
After 10 minutes, the reaction mixture is restored to room 
temperature, and stirred for 30 minutes. Thereafter, 30 ml of 
methylene chloride is added to the , reaction mixture, which is 
washed successively with lN-hydrochloric acid, saturated aqueous 
solution of sodium hydrogen carbonate and saturated saline 
solution and dried. 

After removing the solvent by distillation, 729 mg 
of 9a-f luoro-16 8-methyl-l , 4-pregnadiene-llB , 17a , 21-triol-3 ,• 20- 
dione 17a- (B-methoxycarbonyl propionate) 2 1-methanesulf onate 
is obtained as an amorphous solid. 

To 729 mg of 9a-f luoro-16B-methyl-l, 4-pregnadiene- 
11B ,17a , 21-triol-3 , 20-dione 17a- (B-methoxycarbonyl propionate) 21- 

i 
t 

me thanesulf onate are added 8 ml of dimethylformamide and 404 mg 
of lithium chloride and the mixture is stirred at 80°C for 
11 hours. 

: Dimethylformamide is removed by distillation under 

reduced pressure and methylene chloride is added to the residue. 
The mixture is thoroughly washed with water and dried. After 
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the solvent is removed by filtration, 651 nig of an oily matter 
is obtained. Purification is carried out by column chromato- 
graphy using silica gel and 547 mg of 21-chloro-9 a -f luoro- 
! 16 B -methyl-l,4-pregnadiene-ll B , 17 a -diol-3 , 20-dione 17 a -(6- 
methoxy car bony 1 propionate) are obtained as crystals. 
Recrystallization is carried out from ethyl acetate-n-hexane . 
Melting point: 215 - 216°C 

Elementary analysis: 

Found (%): C, 61.98; H, 6.50 

Calcd. (%) for C 27 H 34 0 ? C1F: C, 61.77; H, 6.53 
IR: 3460, 3000, 1745, 1680 cm" 1 

NMR (DMSO-dg, 6 ): 0.88 (S,18-CH 3 >, 1.50 (S, 19-CH ) , 2.61 
jj (S, 17-OCOCH CK C00-), 3.55 (S , 17-C00CH. ) , 

4.71 (S, 21-CH 2 ), 6.0 (S, 4-CH), 6.22 
(d-d, 2-CH), 7.27 (d, 1-CH) 

| EXAMPLE 13 ; 

j 21-chloro-9a-f luoro-16B-methyl-l , 4-pregnadiene-ll 8 , 17a- 

I 

| diol-3 , 6 , 20-trione 17a- ( 8-methoxycarbonyl propionate) 

J To 5.31 g of 9 a -f luoro-16B-methyl-l ,4-pregnadiene- 

! 11 6, 17a, 21-triol-3 f 6 , 20-trione 17a- ( B-methoxycarbonyl 
propionate) obtained in Example 11 are added 105 ml of 
methylene chloride and 3.86 mg of tr iethylamine and 1.03 ml of 
methanesulf onyl chloride is further added thereto under ice 
cooling. After ten minutes, the reaction mixture is restored 
to room temperature and stirred for 50 minutes. Then, the 
reaction mixture is washed with IN-hydrochlor ic acid, 
saturated aqueous solution of sodium hydrogen carbonate and 
saturated saline solution and dried. 
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After removing the solvent by distillation, 6.31 g of 
9a- f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a , 21-triol-3 , 6,20- 
trione 17a- ( 6-methoxycarbonyl propionate) 21-methane sulfonate 
is obtained as an amorphous solid. 

To 6.31 g of 9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
11 B , 17a , 21-triol-3 , 6 , 20-trione 17a- ( B-methoxycarbonyl propionate ) 
21-methane sulfonate are added 45 ml of dimethylf ormamide 
and 3.0 3 g of lithium chloride and the mixture is stirred at 
80 °C for 15 hours. 

Dimethylf ormamide is removed by distillation under 
reduced pressure and methylene chloride is added to the residue. 
After thoroughly washing with water and drying, the solvent is 
removed by distillation to give 5.7 g of a residue. 

Purification is carried out by chromatography using 
silica gel (benzene: ethyl acetate =4:1) and 3.83 g of 
21-chloro-9a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a-diol- 
3, 6 , 20-trione 17a- ( B-methoxycarbonyl propionate) are obtained 
as crystals. Recrystallization is carried out from ethyl 
acetate-n-hexane. 

Melting point: 183 - 187°C 

IR: 3460, 2950, 1735, 1705, 1660 cm" 1 

NMR (CDC1 3 , 6): 1.03 (S, I8-CH3) , 1.57 (S, 19-CH 3 ) , 2.65 (S, 

17-OCOCH 3 ), 4.07 (S, 21-CH 2 ) , 6.50 (S, 4-CH) 
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EXAMPLE 14 : 

21-chloro-9a-f luoro-16a-methyl-l , 4-pregnadiene-118 ,17a- 
diol-3 , 20-dione 17a- ( 8-methoxycarbonyl propionate) 

To 2.0 g of 9a- f luoro-16a-methyl-l , 4-pregnadiene- 
ll8,17a,21-triol-3, 20-dione are added 20 ml of tetrahydrof uran, 
2,45 g of trimethyl ortho 8-methoxycarbonyl propionate and 
0,03 g of p-toluene sulfonic acid. Reaction is carried out 
at room temperature for 5 hours and the reaction mixture is 
left standing overnight. 

The reaction mixture is poured to ice water containing 
sodium bicarbonate and extraction is carried out with ethyl 
acetate. After washing with water and drying, the solvent is 
removed by distillation. The resulting residue is purified 
by chromatography using silica gel (benzene: ethyl acetate = 
4 : 1) and 1.71 g of 9a-f luoro-16a-methyl-l , 4-pregnadiene- 
118 , 17a, 21-triol-3, 20-dione 17a, 21-methyl ortho 8-methoxycarbon^ 
propionate are obtained as crystals. 

To 1.71 g of 9a-fluoro-16a-methyl-l,4-pregnadiene- 
118, 17a, 21-triol-3, 20-dione 17a , 21-methyl orthomethoxycarbonyl 
propionate are added 80 ml of methanol, 20 ml of ethyl acetate 
and 4 ml of 0.2 8 % aqueous solution of aluminum chloride 
and the mixture is stirred at 40 °C for 2 hours. The reaction 
mixture is poured into saturated saline solution and extraction 
is carried out with ethyl acetate. After washing with water 
and drying, the solvent is removed by distillation to give 
1.70 g of crude crystals of 9a-f luoro-16a-methyl-l, 4-pregnadiene 
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4:1). As the result, 1.11 g of crystals of 21-chloro-9a- 
f luoro-16a-methyl-l, 4-pregnadiene-llB , 17a-diol-3 , 20-dione 
17a- ( B-methoxycarbonyl propionate) are obtained. 



210 - 214°C 
-1 



Melting point: 

IR: 3460, 2960, 1740, 1670 cm 
NMR (CDCI3, 5): 1.07(S, I8-CH3) , 1.55 (S, I9-CH3) , 2.62 (S, 

17-OCOCH 2 CH 2 COO-) , 3.65 (S, 17-COOCH 3 ) , 
4.03<S, 21-CH 2 ) f 6.10(5, 4-CH) , 6.27(d-d, 
2-CH) 

EXAMPLE 15 : 

2 l-chloro-9a-f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a- 
diol-3, 20-dione 17a- (Y-ethoxycarbonyl butyrate) 

To 2.0 g of 9a-f luoro-16 6-methy 1-1, 4-pregnadiene- 
11B, 17a, 21-triol-3 , 20-dione are added 35 ml of tetrahydrofuran, 
2.0 g of triethyl ortho Y-ethoxycarbonyl butyrate and 40 mg of 
p-toluenesulfonic acid and the mixture is stirred at room 
temperature for 7 hours and then left standing overnight. 

The reaction mixture is poured into glacial water 
containing sodium bicarbonate and extraction is carried out with 
ethyl acetate. After washing with water and drying, the solvent 
is removed by distillation and the residue is purified by 
chromatography using silica gel (benzene: ethyl acetate =4 : 1). 
As the result, 0.90 g of crystals of 9a-f luoro-16 B-methyl-1, 4- 
pregnadiene-llB,17a,21-triol-3,20-dione 17a,21-ethyl ortho 
Y-ethoxycarbonyl butyrate is obtained (Melting point: 150 - 155 °C) 



113, 17a, 21-triol-3, 20-dione 17a- ( B-methoxycarbonyl propionate) 
is obtained. 

To 1.70 g of 9a-f luoro-16a-methyl-l, 4-pregnadiene- 
116,17a, 21-triol-3, 20-dione 17a- ( B-methoxycarbonyl propionate) 
are" added 25 ml of methylene chloride and 1.27 ml of triethyl- 
amine and 0.34 ml of methanesulf onyl chloride is further 
added thereto under ice-cooling. After 10 minutes, the mixture 
is restored to room temperature and stirred for 30 minutes. 

25 ml of methylene chloride is added to the reaction 
mixture and the resulting mixture is washed with lN-hydrochloric 
acid, saturated aqueous solution of sodium hydrogen carbonate 
and saturated saline solution and then dried. After removing 
the solvent by distillation, 1.89 g of 9a-f luoro-16a-methyl- 
1 , 4-pregnadiene-llB , 17a , 21-triol-3 , 20-dione 17a- ( B-methoxy- 
carbonyl propionate) 2 1-methanesulf onate is obtained as an 
amorphous solid. 

To 1.89 g of 9a-fluoro-16a-methyl-l,4-pregnadiene- 
11B, 17a, 21-triol-3, 20-dione 17a- (B-methoxycarbonyl propionate) 
21-methanesulf onate are added 1.0 g of lithium chloride and 30 ml 
of dimethylformamide and the mixture is stirred at 80°C for 
20 hours. 

The solvent is removed by distillation under reduced 
pressure and methylene chloride is added thereto. The mixture 
is thoroughly washed with water and dried. Then, methylene 
chloride is removed by distillation and the residue is purified 
by chromatography using silica gel (benzene : ethyl acetate = 
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of lithium chloride and the mixture is stirred at 80 °C for 
12 hours. 

After the solvent is removed by distillation under 
reduced pressure, methylene chloride is added to the residue 
and the mixture is thoroughly washed with water and dried. 
The solvent is removed by distillation and the residue is 
purified by chromatography using silica gel (benzene : ethyl 
acetate =4:1). As the result, 0.55 g of 21-chloro-9a- 
f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a-diol-3 , 20-dione 
17a-(Y-ethoxycarbonyl butyrate) is obtained as an amorphous 
solid. 

IR: 3450, 2950, 1735, 1665 cm" 1 

NMR(CDC1 3 , 6): 1.02 (S, I8-CH3) , 1.57(S, 19-CH 3 ) , 1.23 and 

4.10 (t and q, 17-OCOCH 2 CH 3 ) , 4.00 (S,21-CH 2 ), 
6.12 (S, 4-CH), 6.28 (d-d, 2-CH) 

EXAMPLE 16 : 

9a-f luoro-16 B -me thy 1-1 , 4-pregnadiene-llB , 17a , 21-triol- 
3, 20-dione 17a- ( B-methoxycarbonyl propionate) 21-propionate 
To 0.80 g of 9a-f luoro-16 B-methy 1-1, 4-pregnadiene- 
11B, 17a, 21-triol-3, 20-dione 17a- (B-methoxycarbonyl propionate) 
obtained in Example 10 are added 8 ml of methylene chloride and 
0.60 ml of triethylamine and 0.2 ml of propionyl chloride 
is further added thereto under ice-cooling. After 10 minutes, 
the mixture is restored to room temperature and stirred for 
further two hours. 
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To 0.90 g of 9ct-f luoro-16 B-methyl-1 , 4-pregnadiene- 
11B, 17a, 21-triol-3, 20-dione 17a,21-ethyl ortho y-ethoxycarbonyl 
butyrate are added 30 ml of ethanol and 1.35 ml of 0.28 % 
aqueous solution of aluminum chloride and reaction is 
carried out at room temperature for 4 hours. 

The reaction mixture is poured into saturated saline 
solution and extracted with ethyl acetate. After, washing with 
water and drying, the solvent is removed by distillation to 
give 0.77 g of 9a- f luoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a, 21- 
triol- 3, 20-dione 17a- (y-ethoxycarbonyl butyrate) as an amorphous 
solid. 

To 0.60 g of 9a-fluoro-16 6-methyl-l,4-pregnadiene- 

11B, 17a, 21-triol-3, 20-dione 17a- (y-ethoxycarbonyl butyrate) 

» 

are added 12 ml of methylene chloride and 0.42 ml of triethylamine 
and 0.11 ml of methanesulf onyl chloride is further added 
thereto under ice-cooling. After 10 minutes, the mixture is 
restored to room temperature and further stirred for 3 hours. 

The reaction mixture is washed with iN-hydrochloric 
acid, saturated aqueous solution of sodium hydrogen carbonate 
and saturated saline solution. After drying, the solvent is 
removed by distillation and 0.71 g of 9a-f luoro-16 8-me thyl- 
1,4-pregnadiene-llB, 17a, 21-triol-3, 20-dione 17a- (y-ethoxycarbonyl 
butyrate) 21-methane sulfonate is obtained as an amorphous solid. 

To 0.71 g of 9a-f luoro-16 6-methyl-l,4-pregnadiene- 
11B, 17a, 21-triol-3, 20-dione 17a- (y-ethoxycarbonyl butyrate) 21- 
methane sulfonate are added 5 itil of dimethylf ormamide and 0.33 g 
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50 ml of methylene chloride is added to the reaction 
mixture and the resulting mixture is washed with iN-hydrochloric 
acid, saturated aqueous solution of sodium hydrogen carbonate 
and* saturated saline solution and dried. The solvent is removed 
by distillation and the residue is purified by chromatography 
using silica gel (benzene : ethyl acetate =4:1). As the 
result, 0,57 g of 9a-f luoro-16B-methyl-l , 4-pregnadiene-llB, 17a, 21 
triol-3,20-dione 17a- (B-methoxycarbonyl propionate) 21-propionate 
is obtained as an amorphous solid. 
IR: 3470, 2960, 1740, 1670 cm"" 1 

NMR(CDC1 3 , 6): 1.00(S, I8-CH3) , 1.55(S, I9-CH3) , 2.62(S,17- 
OCOCH 2 CH 2 COO-) , 3.65(S,17-COOCH 3 ) , 6.12 (S, 
4-CH) , 6.32 (d-d, 2-CH) 

EXAMPLE 17 : 

21-chloro-9a-f luoro-168-methyl-l , 4-pregnadien-llB , 17a- 
diol-3,20-dione 17a- ( 8-ethoxycarbonyl propionate) 

To 500 mg of 21-chloro-9a-f luoro-163-methyl-l, 4- 
pregnadiene-HB , 17a-diol-3 , 20-dione 17a- ( B-methoxycarbonyl 
propionate) obtained in Example 12 is added a solution of 4.4 
mg of metallic sodium in 10 ml of ethanol and the mixture is 
stirred at room temperature for 2.5 hours and then left standing 
overnight. 

The reaction mixture is poured into saturated saline 
solution and extraction is carried out with ethyl acetate. 
After washing with water and drying, the solvent is removed 
by distillation and the residue is purified by chromatography 
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using silica gel (benzene : ethyl acetate = 4:1), As the 
result, 36*0 mg of crystals of 21-chloro-9a-f luoro-16 B-methyl- 
1 , 4-pregnadiene-ll 8,17a-diol-3, 20-dione 17 a- ( &-ethoxycarbonyl 
propionate) are obtained. The crystals are recrystallized 
from ethyl acetate-n-hexane. 

Melting point: 228 - 230°C 

IR: 3460, 2950, 1740, 1670cm" 1 

NMR(CDC1 3 ,6) : 1.30(S, 18-CHj) , 1.58(S, 19-CH 3 ) , 1.22 and 
4.08 (t and q, 17-COOCH 2 CH 3 ) , 6 . 07 (S , 4-CH) , 
6.27(d-d, 2-CH) 
EXPERIMENTAL EXAMPLE : 
[Method] 

Experiments are conducted, according to the following 
procedures, on topical anti-inflammatory activity and on 
thymolytic action which is an index of systemic side 
effects, for the purpose of clarifying pharmacological 
activities of the compounds of the present invention. 
1) Experiment on topical anti- inflammatory activity 

Male mice of ddY-strain having a body weight of 
15 - 20 g are divided at random into groups, each consisting 
of 10 mice. 

0.9 % sodium chloride, 0.4 % Tween 80, 0.5 % carboxy- 
methyl cellulose and 0.9 % benzyl alcohol are dissolved or 
suspended in distilled water, which is used as a suspending 
medium. 
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The compounds to be tested are dissolved in a mixture 
of the suspending medium : pyridine : diethyl ether =1:4:5 
and mixed with equal volume of diethyl ether containing 10 % 
croton oil and the mixture is used as the test liquid. 

Commercially available felt having a thickness of 5 mm 
is cut in 7mm x 7 mm square and adhered to ring tweezers using 
alkyl- ct-cyanoacrylate. The felt is soaked in the test liquid 
and the liquid is applied to the right ear of the mouse by 
rubbing it with the felt at a fixed pressure without anesthesia . 
The left ear is left untreated. At 5th hours after application, 
mice are killed and both of the ears are cut and weighed. The 
rate (%) of increase in the weight of right ear against that of 
left ear is calculated as the edema ratio. Edema ratios obtained 
on the test compounds are compared with those obtained on 
control and edema-repressing rate is obtained. 
2) Experiment on thymolytic action 

Male rats of Wistar strain having a body weight" of 
120 - 150 g are divided at random into groups, each consisting 
of 8 rats . 

The compounds to be tested are dissolved in a liquid 
consisting of croton oil : cotton seed oil : ethanol = 1:89:10 
and the solution is used for injection. 

The rats are anesthetized by inhalation of ether and 
20 ml of air are subcutaneously injected into hypodermic organ 
at the back of the rats using a thin injection needle to form an 
oval-shaped air cavity. After the rats recovered from anesthesia 

! 
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they are kept on normal food and water. At 8th days after 
injection, rats are killed by depletion and dissected. The 
thymus gland is taken out and the wet weight is measured. 
Thymus weights obtained on the test compounds are divided 
with those obtained on control, and thymus gland atrophy rate 
is obtained. 
[Results] 

In each of the experiments on anti-inflammatory 
activity and thymolytic action, clobetasol 17-propionate and 
betamethasone 17 , 21-dipropionate are used standard compounds 
and anti- inflammatory activity ratio and thymolytic activity 
ratio against clobetasol 17-propionate are calculated using 
linear regression parallel test method. 

The results are shown in Table 1 below. In the 
table, the compounds are indicated by relevant Example 
numbers or Comparative Example numbers. 
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Table 1 



- 

Compounds 


An ti— inflammatory 
activity ratio 
(A) 


Thymolytic 
activity ratio 
(B) 


R=A/B 


Clobetasol 
17— Drooionate 


1 


1 


1 


Example 2 


3.0 


0.018 


16 7 


PY3TTinl P 4 


1.3 


0.048 


27 


ExamDle 6 


0.74 


0.24 


3.1 


Examole 8 


0.51 


0.092 


5.5 


Example 12 


1.3 


0.072 


18 


Example 13 


1.0 


<0.01 


>100 


Example 14 


0.2 


<0.01 


> 20 


Examole 15 


0.68 


0.012 


57 


Example 17 


0.56 


0.007 


80 


Comparative 
Example 1 


0.53 


0.29 


1.8 


Comparative 
Example 2 


0.96 


1.2 


0.8 


Be tame tha s one 

17 , 21-dipropionate 


0.080 


0.030 


2.7 
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As is apparent from the above Table 1, the compounds 
of the present invention show an anti-inflammatory activity . 
comparable to or better than that of clobetasol 17-propionate . 

With respect to thymolytic action, all the 
compounds of the present invention have weaker action than 
clobetasol 17-propionate. 

Thus, since the present compounds have very weak systeni 
side effects and strong topical anti-inflammatory 
activity, it is obvious that they are useful compounds. 
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WHAT IS CLAIMED I S: 

1. Corticoid derivatives represented by the general 
formula (I) : 

r r1 

=o o 




,-0C(CH,) WOR- 
2 



(I) 



C ; X is a hydrogen atom 



[wherein A is a group or 

H-"| | 

or halogen atom; Y is a hydrogen atom, oxo group, or o- or B- 
halogen atom, hydroxyl group or alkyl group having 1 to 10 carbon 
atoms; m is 0 or 1; n is 0 or an integer of 2 to 5; R 1 is a 
hydroxyl group, halogen atom, a group represented by the formula 
(II): 



-0S0 2 R 



(ID 



(wherein R is an alkyl group or halogenated alkyl group having 
1 to 10 carbon atoms) or a group represented by the formula 
(III): 



-OC0R" 



(III) 



(wherein R 5 is an alkyl group or halogenated alkyl group having 
1 to 10 carbon atoms); R is a" hydrogen atom or alkyl group having 
1 to 10 carbon atoms at the a- or B-position; R 3 is an alkyl 
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group having 1 to 10 carbon atoms; and the bond between C 1 and 

C is a single bond or double bond, provided where m is 0, n is 
2 « 

0 and Y is an oxo group and where m is 1, n is an integer of 2 
to 5] . 



2. Corticoid derivatives represented by the general 



formula: 




• OCOR' 



[wherein A is a group h---^ 



or 



C ; X is a hydrogen atom or 



halogen atom; Y is a hydrogen atom, oxo group, or a or B halogen 
atom, hydroxyl group or alkyl group having 1 to 10 carbon atoms; 
R 1 is a hydroxyl group, halogen atom, a group represented by the 
formula (II) : 



-0S0 2 R 



(ID 



(wherein R 4 is an alkyl group or halogenated alkyl group having 
1 to 10 carbon atoms) or a group represented by the general 
formula (III) : 



-OCOR" 



(III) 
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(wherein is an alkyl group or halogenated alkyl group having 

2 

1 to 10 carbon atoms); R is a hydrogen atom or alkyl group having 
1 to 10 carbon atoms at the a-or S-position; R 3 is an alkyl group 
having 1 to 10 carbon atoms; and the bond between and C 2 is 
a single bond or double bond] . 



3. Corticoid derivatives represented by the general 



formula: 



i — R 




0 0 

II II . 

,0C(CH.) COR' 
i n 



HO ^ °x. / 
[wherein A is a group or ^ C ; X is a hydrogen atom 

H*'' I I 

or halogen atom; Y is a hydrogen atom, oxo group, or a- or S- 
halogen atom, hydroxyl group or alkyl group having 1 to 10 
carbon atoms; n is an integer of 2 to 5; R* is a hydroxyl 
group, halogen atom, a group represented by the formula (II) : 



-OS0 2 R" 



(ID 



(wherein R is an alkyl group or halogenated alkyl group having 
1 to 10 carbon atoms) or a group represented by the formula 
(III) : 
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-0C0R 5 (III) 

(wherein R 5 is an alkyl group or halogenated alkyl group having 
X to 10 carbon atoms); R 2 is a hydrogen atom or alkyl group having 
1 to 10 carbon atoms at the a- or B-position; R 3 is an alkyl 
group having 1 to 10 carbon atoms; and the bond between and 
Cj is a single bond or double bond] . 

4 . 9a-Fluoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a , 21- 
triol-3,6 ,20-trione 17a-methyl carbonate. 

5 . 21-Chloro-9a-f luoro-16 8-methyl-l, 4-pregnadiene- 
llB,17a-diol-3,6 ,20-trione-17a-methyl carbonate. 

6 . 9a— Fluoro- 16 B-methyl-1 , 4-pregnadiene-llB , 17a ,21- 
triol- 3, 6 ,20-trione 17a-ethyl carbonate. 

7 . 21-Chloro-9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
llB,17a-diol-3,6,20-trione 17a-ethyl carbonate. 

8 . 9a-Fluoro-16B-methyl-l , 4-pregnadiene-llB , 17a , 21- 
triol-3,6 ,20-trione 17a-propyl carbonate. 

9 . 2 l-Chloro-9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
116,17a-diol-3,6,20-trione 17a-propyl carbonate. 
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10. 9a-Fluoro-16a-methyl-l, 4-pregnadiene-llB , 17a, 21- 
triol-3, 6 ,20-trione 17a-methyl carbonate. 



11. 21-Chloro-9a-fluoro-16a-methyl-l,4-pregnadiene- 
llB,17a-diol-3,6,20-trione 17a-methyl carbonate. 

12. 4-Pregnene-llB,17a,21-triol-3,20-dione 17a- (B- 
methoxycarbonyl propionate) . 

13 . 9a^Fluoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a, 21- 
triol-3,20-dione 17a- (B-methoxycarbonyl propionate). 

14 . 9a-Fluoro-16 B-methyl-1 , 4-pregnadiene-llB , 17a , 21- 
triol-3,6,20-trione 17a- (B-methoxycarbonyl propionate). 

15. 21-Chloro-9a-fluoro-168-methyl-l,4-pregnadiene- 
llB,17a-diol-3,20-dione 17a- (B-methoxycarbonyl propionate). 

16. 21-Chloro-9a-fluoro-16 B-methyl-1, 4-pregnadiene- 
110,17a-diol-3,6,2O-trione 17a- (B-methoxycarbonyl propionate). 

I 7 • 21-Chloro-9a-f luoro-16a-methyl-l , 4-pregnadiene- 
HB,17a-diol-3,20-dione 17a- (B-methoxycarbonyl propionate). 

18. 21-Chloro-9a-f luoro-16 B-methyl-1 , 4-pregnadiene- 
llB,17a-diol-3,20-dione 17a- (y-ethoxycarbonyl butyrate) . 
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9<* -FluOro-16B-methyl-l,4-pregnadiene-llB, 17ot ,21- 
triol-3 , 20-dione 17 ot - (B-methoxycarbonyl propionate) 
2 1-propionate . 

2l-Chloro-9 <* -f luoro-16B-methyl-l, 4-pregnadiene- 
116,17* -diol-3 , 20-dione 17 <* - (B-ethoxycarbonyl 
propionate) . 

A process for preparing corticoid derivates repre- 
sented by the general formula (I) : 




H0 \ / o / 

wherein A is a group .,C or C ; X is a hydrogen 

H*'' 1 1 

atom or halogen atom; Y is a hydrogen atom, oxo group, 
or - or B-halogen atom, hydroxyl group or alkyl 
group having 1 to 10 carbon atons; m is 0 or 1; n is 0 or an 
integer of 2 to 5; R 1 is a hydroxyl group, halogen 
atom, a group represented by the formula (II) : 

-OS0 2 R 4 (II) 

4 

(wherein R is an alkyl group or halogenated alkyl 
group having 1 to 10 carbon atoms) or a group repre- 
sented by the formula (III) : 

-OCOR 5 (III) 
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(wherein R is an alkyl group or halogenated alkyl 
group having 1 to 10 carbon atoms) ; R 2 is a hydrogen 
atom or alkyl group having 1 to 10 carbon atoms at the 

*- or B-position; R 3 is an alkyl group having 1 to 10 

carbon atoms; and the bond between C, and C i«? a 

1 2 

single bond or double bond, provided where m is 0, 
n is 0 and Y is an oxo group and where m is 1, n is 
an integer of 2 to 5), characterized 
b y reacting a compound represented by the general 
formula (IV) : 




(IV) 



(wherein A, X, Y and R have the same significance as 
defined above) with an orthoester derivative repre- 
sented by the general formula (V) : 



0 % 

(CH,) C(OR°) 3 (V) 



M « 



(wherein m, n, and R 3 have the same significance as 
defined above and R 6 is an alkyl group having 1 to 10 
carbon atoms, provided where m is 0, n is 0 and where 
m is 1, n is 0 or an integer of 2 to 5), to obtain a 
compound represented by the general formula (VI): 
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Ol 36586. 




2 3 6 

(wherein A, X, Y, m, n, R , R and R are as defined 
above) and hydrolyzing said compound represented by the 
general formula (VI) to obtain a compound represented 
by the general formula (la) : 

i— OH 




.OC(CH 2 )WOR- 



(Ia) 



2 3 
(wherein A, X, Y, R , m, n and R have the same 

significance as defined above) and, if desired, reacting 

said compound represented by the general formula (la) 

a) either with a sulfonic acid derivative represented 

by the general formula (Ha) or (lib) : 



(R S0 2 ) 2 0 

4 1 
R SC^X 1 



(Ha) 
(lib) 



(wherein R has the same significance as defined above 
and X 1 is a halogen atom) to obtain a compound repre- 
sented by the general formula I, wherein R 1 is a group 
represented by the formula (II) as defined above; . 



01 36586 

or b) with a carboxylic acid derivative represented 
by the general formula (Ilia) or (Illb) : 

r 

(R 5 CO) 2 0 (Ilia) 
R 5 C0X 1 (Illb) 

(wherein R 5 has the same significance as defined above 
and X* is a halogen atom) to obtain a compound repre- 
sented by the general formula (I), wherein R 1 is a 
group represented by the formula (III) as defined 
above ; 

or c) reacting the compound represented by the general 
formula (I) wherein R 1 is a group represented by the 
formula (II) (as defined above) , as obtained in the 
reaction a) above with a halogen ion donor to obtain 
a compound represented by the general formula (I) 
wherein R* is a halogen atom. 
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01 36586 



22. Process for producing corticoid 17a , 21-cyclic 
ortho ester derivatives represented by the formula (VI) : 



(CH.) VC/OR- 
2 n m 




(VI) 



H0 \ / 0 ^ 

(wherein A is a group .JC or x C ; X is a hydrogen atom 

H'' | I 

or halogen atom; Y is a hydrogen atom, oxo group, or a- or B- 

halogen atom, hydroxyl group or alkyl group having 1 to 10 carbon 

2 

atoms; m is 0 or 1 ; n is 0 or an integer of 2 to 5 ; R is a 
hydrogen atom or alkyl group having 1 to 10 carbon atoms at the 
a- or B-position; and R^ are alkyl groups having 1 to 10 carbon 
atoms; and the bond between and C£ is a single bond or double 
bond, provided where m is 0, n is 0 and Y is an oxo group and 
where m is 1, n is an integer of 2 to 5), which comprises 
reacting a compound represented by the general formula (IV) : 
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I 



I — OH 




01 36586 



(IV) 



[wherein A, X, Y and R 2 have the same significance as defined 
in the general formula {VI)] with an orthoester derivative 
represented by the general formula (V) : 



RW m (CH 2 ) n C(OR6) 3 



(V) 



[wherein m, n, R 3 and R 6 have the same significance as defined 
in the general formula (VI), provided where in is 0, n is 0 and 
where m is 1 , n is 0 or an integer of 2 to 5]. 



23. Process for producing corticoid derivatives 
represented by the general formula (la) : 



i— OH 
=0 0 



0C(CH_) \C/0R" 
2 n m 



(la) 



0136536 

HO ^ 0 \ / 

(wherein A is ^-C or ; X is a hydrogen atom or halogen 

atom; Y is a hydrogen atom, oxo group or a- or B-halogen atom, 

hydroxy 1 group or alkyl group having 1 to 10 carbon atoms; m is 

2 

0 or 1; n is 0 or an integer of 2 to 5; R is a hydrogen atom 
or alkyl group having 1 to 10 carbon atoms at the a- or B- 
position; R^ is aji alkyl group having 1 to 10 carbon atoms; and 
the bond between and C2 is a single bond or double bond, 
provided where m is 0, n is 0 and Y is an oxo group and where 
m is 1, n is an integer of 2 to 5) , which comprises hydrolyzing 
a compound represented by the general formula (VI) : 




(VI) 



[wherein A, X, Y, n, m, R and R have the same significance 
as defined in the general formula (la) and R 6 is an alkyl group 
having 1 to 10 carbon atoms]. 

24 . Process for producing corticoid derivatives 
represented by the general formula (lb) : 



1 



: 01 36 586 

OS0 2 R 4 




(lb) 



) 



Y 

HC> / 0 , 
(wherein A is a group -C or ^ c ; X is a hydrogen atom 

H-' I . | 

or halogen atom; Y is a hydrogen atom, oxo group, or o- or 8- 

halogen atom, hydroxy 1 group or alkyl group having 1 to 10 carbon 
2 

atoms; R is a hydrogen atom or alkyl group having 1 to 10 carbon 
atoms at the a- or 8-position; m is 0 or 1; n is 0 or, an 

integer of 2 to 5; R 3 is an alkyl group having 1 to 10 carbon 
4 

atoms; R is an alkyl group or halogenated alkyl group having 

1 to 10 carbon atoms; and the bond between C 1 and C 2 is a single 

bond or double bond, provided where m is 0, n is 0 and Y is 

an oxo group and where m is 1, n is an integer of 2 to 5) , which 

comprises reacting a compound represented by the general formula 

(la): 



i— OH 




(la) 



013658.6 



[wherein A, X, Y, R 2 , m, n and R 3 have the same significance 
as defined in the general formula (lb)] with a sulfonic acid 
derivative represented by the general formula (Ha) or (lib) : 



(R 4 S0 2 ) 2 0 (Ila) 

(lib) 



R 4 S0 2 X 1 



[wherein R 4 has the same significance as defined in the general 
formula (lb) and X 1 is a halogen atom] . 

25. Process for producing corticoid derivatives 
represented by the general formula (Ic) : 




oc(CH 2 ) n c;oR- 



(Ic) 



H0 ^ / c> / 
( wherein A is a qroup or ; X is a hydrogen atom or 

H | I 

halogen atom; Y is a hydrogen atom, oxo group, or a- or B-halogen 
atom, hydroxy 1 group or alkyl group having 1 to 10 carbon atoms; 
R 2 is a hydrogen atom or alkyl group having 1 to 10 carbon 
atoms at the a- or B-position; -m is 0 or 1; n is 0 or an integer 



3 0136586 

of 2 to 5; R is an alkyl group having 1 to 10 carbon atoms; 

R is an alkyl group or halogenated alkyl group having 1 to 10 
carbon atoms; and the bond betweem and C 2 is a single bond 
or double bond, provided where m is 0, n is 0 and Y is an oxo 
group and where m is 1, n is an integer of 2 to 5) , which 
comprises reacting a compound represented by the general formula 
(la) : 

-OH 

0 0 /0\ 




0C(CH_) XC/OR' 
2 n m 



(la) 



[wherein A, X, Y, R 2 , m, n and R 3 have the same significance 
as defined in the general formula (Ic) ] with a carboxylic acid 
derivative represented by the general formula (Ilia) or (Illb) : 



(R^CO) 2 0 
R 5 C0X 1 



(Ilia) 
(Illb) 



[wherein R 5 has the same significance as defined in the general 



formula (Ic) and X 1 is a halogen atom] . 
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26. Process for producing corticoid deri 
represented by the general formula (Id) : 



01 36.586 

srivatives 




5 (?) 3 

0C(CH.) \C' OR 
2 n m 



(Id) 



(wherein A is a group 



HO * 0 
^ or 
H-'' ! 



C ; X is a hydrogen atom 



or halogen atom; Y is a hydrogen atom, oxo group, or a- or B- 

halogen atom, hydroxy 1 group or alkyl group having 1 to 10 

2 

carbon atoms; R is a hydrogen atom or alkyl group having 1 

to 10 carbon atoms at the a- or B-position; m is 0 or 1; n is 

0 or an integer of 2 to 5; R 3 is an alkyl group having 1 to 10 

2 . 

carbon atoms; X is a halogen atom; and the bond between 
and C2 is a single bond or double bond, provided where m is 0, 
n is 0 and Y is an oxo group and where m is 1, n is an integer 
of 2 to 5) , which comprises reacting a compound represented by 
the general formula (lb) : 




OR" 



(lb) 



01 36586 

2 3 ... 

[wherein A, X, Y, R , m, n and R have the same significance 
as defined in ,the general formula (Id) and R 4 is an alkyl group 
or halogenated alkyl group having 1 to 10 carbon atoms] with 
a halogen ion donor. 



27. Process for producing corticoid derivatives 
represented by the general formula (Id) ' : 




(Id) 



HO / 0 
(wherein A is a arouD ,C or 

atom or halogen atom; Y is a hydrogen atom, oxo group, or a- 



; X is a hydrogen 



or B-halogen atom, hydroxy 1 group or alkyl group having 1 to 

2 

10 carbon atoms; R is a hydrogen atom or alkyl group having 1 to 

10 carbon atoms; m is 0 or 1; n is 0 or an integer of 2 to 5; 

2 3 1 

X is a halogen atom; R is an alkyl group having 1 to 10 

carbon atoms; and the bond between and is a single bond 

or double bond, provided where m is 0, n is 0 and Y is an oxo 

group and where m is 1, n is an integer of 2 to 5) , which 

comprises reacting a compound represented by the general formula 

(Id): 
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(wherein A, X, Y, R,m, n and X have the same significance 
as defined in the general formula (Id) ' and R 3 is an alkyl 
group having 1 to 10 carbon atoms -but is different from R 3 ' 
of the general formula (Id) 1 ] with an alcohol represented by the 
general formula (VIII) : 

R 3 ' - OH (VIII) 

3 • 

[wherein R has the same significance as defined in the general 
formula (Id) 1 ] to effect interesterif ication. 

28. A pharmaceutical composition consisting of an 
effective amount of corticoid derivatives represented by the 
formula (I) : 



0 




0136586 

HO ^ 0 

[wherein A is a group C or . v • , , 

H'*' I | " a h y dr °9 en at om 

or halogen atonu Y is a hydrogen atom, oxo group or a- or B- 

halogen atom, hydroxyl group or alkyl group having 1 to 10 carbo, 
atoms; m is 0 or 1; n is 0 or an integer of 2 to 5; r 1 is 
hydroxyl group, halogen atom, a group represented by the formula 
(II): 

-OS0 2 R 4 (II) 

(wherein R 4 is an alkyl group or halogeaated alkyl group having 
1 to 10 carbon atoms) or group represented by the general 
formula (III): 

-0C0R 5 (in) 

(wherein R 5 is an alkyl group or halogenated alkyl group 
having 1 to 10 carbon atoms) ; R* is a hydrogen atom or alkyl 
group having 1 to 10 carbon atoms at the a- or 8-position; 
R 3 is an alkyl group having 1 to 10 carbon atoms; and the bond 
between c ± and C 2 is a single bond or double bond, provided 
where m is 0, n is 0 and Y is oxo group and where m is 1, n is 
an integer of 2 to 5] and a carrier used for a pharmaceutical. 



